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Introduction
In recent years, with the temperature rising on the QinghaiTibet Plateau, studies have shown that (Shaoqing Wang et
al. 1999; Yuchun Qi et al. 2003) the plateau permafrost has
great potential for emissions of greenhouse gases such as
carbon, nitrogen, because of the remarkable permafrost
thermal sensitivity. The Qinghai-Tibet Plateau is a special
geographical and ecological unit, which has an important
role in global climate change. The study of soil carbon storage of grassland ecosystems in the Qinghai-Tibet Plateau
and its distribution characteristics allow the evaluation of
different land management. The carbon cycle response and
feedback effects of the whole terrestrial ecosystems have
important scientific value to the global carbon cycle and
global climate change.

Materials and methods
Field experiments were conducted in 2011 at the Science
and Technology Park of Sichuan Academy of Grassland
Science located at the Hongyuan County (32º54′35″N;
102º35′50″E), Aba autonomous prefecture, Sichuan province, China. In each grassland, we randomly selected ten
sample plots, one square meters in size in August. In the
sample, we cut the aboveground vegetation, and next
cleared the residue and impurities on the soil surface. A soil
auger, 5 cm in diameter, was used to sample at depths of 0-

5, 5-10, 10-20, 20-30, 30-50, 50-70 and 70-100 cm. We put
the samples in the ziplock bags by layers and then removed
the plant residues over a 2 mm sieve and last put the samples on the brown paper for shade drying and analyzing.
We used a cutting ring to collect soil samples for determination of soil bulk density. Soil organic carbon (SOC) was
determined by K2Cr2O7 - H2SO4 oxidation and SOC stocks
determined using bulk density. SPSS (version 17.0) software was used for the statistic analysis.

Results
There were significant differences in SOC levels under different grassland uses in the region (P<0.05; Table 1). SOC
for the 0-5 cm layer ranged from 2.84 to 5.30 kg/m2, for the
5~10cm layer ranged from 2.28-5.14 kg/m2; for the 10-20
cm layer ranged from 3.96-9.72 kg/m2; for the 20-30 cm
ranged from 3.05-8.23 kg/m2; for the 30-50 cm ranged
from 4.27~15.41 kg/m; for 50~70 cm ranged from 3.1913.12 kg/m2; and for the 70-100 cm layer ranged from
4.22~15.36 kg/m2.
Under the different uses the grassland showed a regularity for SOC levels in each soil layer and the total SOC
(Table 1). For total SOC levels of grasslands under different land use there were decreasing levels from, winter and
spring grazing grassland > summer and autumn mild grazing grassland > artificial grassland > summer and autumn

Table 1. Soil carbon levels of each soil layers of the different use of grassland OC (kg/m2).
Sampling
depth
(cm)

Fenced mowing
meadow

Artificial grassland

Winter and spring
grazing grassland

Summer and autumn
severe grazing
grassland

Summer and autumn
moderate grazing
grassland

Summer and autumn
mild grazing grassland

Mean SD

Mean SD

Mean SD

Mean SD

Mean SD

Mean SD

0-5

2.84±0.11bc

4.26±0.02e

5.30±0.03e

3.00±0.11c

3.13±0.45d

5.28±0.01d

5-10

2.28±0.0711c

4.07±0.09e

5.14±0.03e

2.08±0.06c

3.34±0.09cd

4.67±0.05e

10-20

3.96±0.09a

7.69±0.10a

9.72±0.05c

5.05±0.05ab

4.58±0.23bc

7.48±0.04c

20-30

3.05±0.05b

5.62±0.08d

8.23±0.05d

3.27±0.13c

4.88±0.32b

4.99±0.06de

30-50

4.27±0.24a

7.26±0.08b

15.41±0.71a

5.80±0.16a

8.11±0.49a

8.14±0.03b

50-70

3.19±0.040b

3.72±0.05f

13.12±0.42b

4.47±0.25b

7.84±0.81a

7.15±0.10c

70-100

4.22±0.46a

6.34±0.13c

15.36±0.10a

5.41±0.72a

6.92±0.41a

9.50±0.51a

Total

23.82±0.51

38.96±0.34

72.28±1.1894

29.59±0.69

38.81±1.61

47.20±0.44

Lowercase in the same treatment of each column in the table show significant difference (P<0.05).
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moderate grazing grassland > summer and autumn severe
grazing grassland > fenced mowing meadow.

Conclusions
Carbon storage of fenced mowing meadow was the lowest
and the reason may be the simple structure of the vegetation. The carbon levels in the soil are relatively small, while
the biomass is larger and the intensity of soil respiration
may be higher in the growing season. Soil organic carbon
of artificial grassland was lost, which was probably caused
by the ploughing and planting process, and resulted in
lower SOC levels than moderate grazing of grasslands. Differences in the grazing of grasslands can develop
differences in the characteristics of its vegetation and the
biomass. It is conceivable this will result in differences in
the efficiency of biomass transformed to organic carbon.
The vegetation cover and richness of species in wild grazing grassland is relatively large and the biomass is also
relatively large, so the efficiency of fixing and transforming
carbon to the soil may be higher and the levels of SOC may
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be higher as was witnessed in this study. Under severe
grazing pressure, grassland may lose SOC. Therefore, the
soil carbon storage will increase with the decrease of grazing. Also, this study did not examine variation in soil
properties, such as the proportion of clay, which will also
contribute to the difference in SOC levels witnessed between land uses.
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